C 28 H 20 Cl 2 F 2 N 2 O 2 Sn, monoclinic, P21/c (no. 14), a = 27.8125(4) Å, b = 8.4443(2) Å, c = 10.7891(1) Å, β = 91.074(1)°V = 2533.45(7) Å 3 , Z = 4, Rgt(F) = 0.0600, wR ref (F 2 ) = 0.1608, T = 100(2) K.
CrysAlis PRO [1] , SHELX [2, 3] , WinGX/ORTEP [4] and was uncorrected. The IR spectrum was recorded using a Perkin-Elmer RX1 spectrophotometer equipped as a Nujol mull in a KBr cell from 4000 to 400 cm −1 . The 1 H NMR spectrum was recorded in DMSO-d 6 solution on a Jeol JNM-ECA 400 MHz NMR spectrometer with chemical shifts relative to tetramethylsilane. 4-Chloro-N′-(5-chloro-2-hydroxybenzylidene)benzohydrazide was synthesized from 4-chlorobenzhydrazide (Sigma Aldrich) and 5-chlorosalicylaldehyde (Sigma Aldrich) in a 1:1 molar ratio. Di(2-fluorobenzyl)tin dichloride was synthesized by the direct reaction of 2-fluorobenzyl chloride (Merck) and metallic tin powder (Merck) in toluene according to a literature procedure [5] . Di(2-fluorobenzyl)tin dichloride (0.41 g, 1 mmol) and 4-chloro-N′-(5-chloro-2hydroxybenzylidene)benzohydrazide (0.32 g, 1 mmol) were dissolved in methanol (25 mL) and was refluxed for 3 h. After filtration, the filtrate was evaporated slowly until colourless crystals were formed. The crystals were filtered, washed with a minimum amount of methanol and air-dried. Yield: 0. 
Experimental details
Hydrogen atoms were geometrically placed (C-H = 0.95-0.99 Å) and refined as riding with U iso (H) = 1.2Ueq(C). Owing to poor agreement, a limited number of reflections, i.e. (7 1 1), (5 2 0), (3 1 1), (−7 1 1), (1 0 2) and [7] , that is, X-ray crystallography indicated incomplete reaction products. The present crystal and molecular structure determination of (I) is of the anticipated product and full details are described herein. The molecular structure of (I) is shown in the figure (50% displacement ellipsoids). The tin atom is bound by two methylene-carbon atoms of the benzyl substituents as well as the oxide-O1, phenoxide-O2 and imine-N2 donor atoms derived from the di-negative, tridentate hydrazone ligand. The Sn-O1(oxide) [ Five-coordinate geometries may be quantified by the value of τ, which is 0.0 for an ideal square-pyramidal coordination geometry and 1.0 for an ideal trigonal-bipyramidal geometry [8] . In the present case, the value of τ computes to 0.36 indicating a highly distorted geometry with a tendency towards square-pyramidal. As indicated above, there are fiveand six-membered chelate rings in the molecule. The former is strictly planar with a r.m.s. deviation of 0.0176 Å for the fitted atoms. By contrast, the six-membered in non-planar and is best described as an envelope with with flap atom, Sn, lying 0.58(1) Å above the plane defined by the remaining five atoms [r.m.s. deviation = 0.0477 Å]. The dihedral angle between the best planes through the chelate rings is 8.9(5)°and the dihedral angle between the peripheral phenyl rings of 9.7(5)°s uggest that, to a first approximation, the Schiff base dianion is planar. One of the benzyl-phenyl rings (C16-C21) is folded over the Schiff base di-anion whereas the other (C23-C28) is orientated away from the molecule with the dihedral angle between it and the five-membered ring being 73.73(18)°, indicative of an orthogonal relationship. The aforementioned (C16-C21) ring is orientated to lie over the fused-ring system (C9-C14) with an inter-centroid distance of 3.809(5) Å and angle of inclination of 9.6(4)°.
In the absence of conventional hydrogen bonding interactions, the molecular packing in the crystal of (I) is sustained by weak non-covalent interactions. Thus, methylene-C-H· · · N(imine) interactions [C22-H22b· · · N1 i : H22b· · · N1 i = 2.42 Å, C22· · · N1 i = 3.295(10) Å with angle at H22b = 147°for symmetry operation (i) x, 1/2 − y, −1/2 + z] lead to a supramolecular zig-zag chain along the c-axis direction. The chains are linked into a supramolecular layer in the bc-plane by a combination of π· · · π interactions, between chlorophenyl and benzyl rings [inter-centroid Cg(C2-C7)· · · Cg(C23-C28) ii distance = 3.632(5) Å and angle of inclination = 8.9(4)°for (ii) x, 1 + y, z], benzyl-phenyl-C-H· · · π(chlorophenyl) [C28-H28· · · Cg(C2-C7) iii :
H28· · · Cg(C2-C7) iii = 2.83 Å, C28· · · Cg(C2-C7) iii = 3.673(9) Å with angle at H28 = 148°for (iii) x, −1 + y, z] and parallel benzyl-F· · · π(chelate ring) interactions [C24-F2· · · Cg(Sn,O1,N1,N2,C1) i = 3.262(5) Å with angle at F2 = 105.6(4)°]. The ability of chelate rings to participate in such interactions, analogous to organic π-systems, is increasingly being recognised as important in supramolecular chemistry [9] . The chloro substituents lie to either side of each layer; layers stack along the a-axis direction. The closest interactions in the inter-layer regions are Cl· · · Cl [C5-Cl1· · · Cl1 iii = 3.395(3) Å with angle at Cl1 = 147.7(3) for (iii) 2 − x, 2 − y, 2 − z] halogen bonding [10] on one side of the layer and weak fused-ring-C-H· · · Cl(chlorophenyl) interactions on the other side of the layer [C13-Cl2· · · H12 iv : Cl2· · · H12 iv = 2.86 Å, C13· · · H12 iv = 3.44(1) Å with angle at Cl2 = 120°for (iv) 1 − x, −1/2 + y, 3/2 − z].
A further analysis of the molecular packing was conducted by calculating the percentage contributions of the different contacts to the Hirshfeld surfaces as well as the overall and delineated two-dimensional fingerprint plots. This was achieved using Crystal Explorer 17 [11] and standard procedures [12] . Over 75% of contacts to the Hirshfeld surface are contributed by H· · · H [35.7%], C· · · H/H· · · C [20.4%] and Cl· · · H/H· · · Cl [19.7%] contacts. Significant contacts are also due to C· · · C [4.6%], O· · · H/H· · · O [4.6%], N· · · H/H· · · N [2.8%] and Cl· · · Cl [1.2%] contacts; the remaining contacts make less than 1% contributions.
